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PROBLEM TO BE SOLVED: To obtain dynamic characteristic 
measurement data when an animation is displayed on a plasma 
display panel (PDP), 

SOLUTION: When an image, which moves along the scanning line 
direction of a screen, is displayed on the screen of a PDP 2, light 
signals of few scanning lines of the screen of the PDP 2 are made 
incident on a line sensor through a photographing lens of an image 
detecting device 3. The incident light signals are converted into 
electric signals by the line sensor and accumulated. When vertical 
synchronization signals that are delayed by a prescribed amount by 
an image signal generator 1 are outputted to the device 3 in 
response to the image control signals from a control 
device/computing device 4, image reading signals are generated by 
a timing signal generating section in synchronism with the vertical 
synchronization signals, analog image signals are taken out from the 
line sensor by the generated image reading signals, converted into 
digital image signals and supplied to the device 4. 
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* NOTICES * 

, JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A picture signal generating means to generate the picture signal of the image which moves in the direction 
of the scanning line in a display screen top, A Vertical Synchronizing signal output means to make carry out 
specified quantity delay and to output the Vertical Synchronizing signal of the picture signal generated by this 
picture signal generating means, The lightwave signal from said image which was displayed on said display screen 
and which moves is changed into an electrical signal. Data acquisition equipment for dynamic characteristics 
measurement of the display characterized by having an image detection means to synchronize this electrical signal 
with said Vertical Synchronizing signal which carried out specified quantity delay from said Vertical Synchronizing 
signal output means, to take it out, and to output it as data for dynamic characteristics measurement. 
[Claim 2] It is data acquisition equipment for dynamic characteristics measurement of the display characterized by 
having the line sensor from which said image detection means changes a lightwave signal into an electrical signal in 
claim 1. 

[Claim 3] It is data acquisition equipment for dynamic characteristics measurement of the display characterized by 
having the video camera from which said image detection means changes a lightwave signal into an electrical signal 
in claim 1. 

[Claim 4] A picture signal generating means to generate the picture signal of the image which moves in the direction 
of the scanning line in a plasma display screen top, A Vertical Synchronizing signal output means to make carry out 
specified quantity delay and to output the Vertical Synchronizing signal of the picture signal generated by this 
picture signal generating means, The lightwave signal from said image which was displayed on said plasma display 
screen and which moves is changed into an electrical signal. An image detection means to synchronize this 
electrical signal with said Vertical Synchronizing signal which carried out specified quantity delay from said Vertical 
Synchronizing signal output means, to take it out, and to output it as data for dynamic characteristics measurement. 
The dynamic characteristics measuring device characterized by having a processing means to perform quantification 
processing of false coutour based on the data for dynamic characteristics measurement from this image detection 
means. 

[Claim 5] A picture signal generating means to generate the picture signal of the image which moves in the direction 
of the scanning line in an LCD screen top, A Vertical Synchronizing signal output means to make carry out specified 
quantity delay and to output the Vertical Synchronizing signal of the picture signal generated by this picture signal 
generating means. The lightwave signal from said image which was displayed on said LCD screen and which moves is 
changed into an electrical signal. An image detection means to synchronize this electrical signal with said Vertical 
Synchronizing signal which carried out specified quantity delay from said Vertical Synchronizing signal output means, 
to take it out, and to output it as data for dynamic characteristics measurement, The dynamic characteristics 
measuring device characterized by having a processing means to perform quantification processing of dynamic 
resolution based on the data for dynamic characteristics measurement from this image detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data acquisition equipment for dynamic characteristics 

measurement and the dynamic characteristics measuring device of a display. 

[0002] 

[Description of the Prior Art] Conventionally, the mainstream of a display was CRT (cathode ray tube) of short 
afterglow, the resolution chart which moves about dynamic resolution in a screen top, the CZP (Circular Zone Plate) 
signal which moves were inputted, and the approach of checking visually was used. 

[0003] On the other hand, as equipment which measures the quiescence resolution of a display quantitatively, 
besides the equipment indicated by JP,7-168543,A, some are proposed and it is put in practical use, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in CRT of the mainstream short afterglow as a display, false 
coutour is not made into a problem, and dynamic resolution is not made into a problem except for a special example, 
and data acquisition equipment did not exist until now. Therefore, quantitive measurement of the dynamic resolution 
by the measuring device was not able to be performed until now. 

[0005] In recent years, display devices other than CRT, for example, a liquid crystal display, and PDP (plasma 
display panel) and DMD (Digital Micromirror Device) appear, and it is required that the dynamic characteristics for 
the performance evaluation should be investigated. 

[0006] For example, although it is based also on processing by PDP when an animation is displayed since PDP 
shows halftone using a subfield, it is said that false coutour occurs. However, since there was no data acquisition 
equipment, quantitive measurement was not completed until now. 

[0007] For example, since the speed of response of a liquid crystal display is slow, it is said that resolution 
deteriorates when an animation is displayed. However, since there was no data acquisition equipment, quantitive 
measurement was not completed until now. 

[0008] The purpose of this invention solves such a trouble and is to offer the dynamic characteristics when 
displaying an animation on such a display, the data acquisition equipment for the dynamic characteristics 
measurement of the display which can specifically measure false coutour and a resolution property (dynamic 
resolution), and a dynamic characteristics measuring device. 
[0009] 

[Means for Solving the Problem] A picture signal generating means to generate the picture signal of the image with 
which invention of claim 1 moves in the direction of the scanning line in a display screen top, A Vertical 
Synchronizing signal output means to make carry out specified quantity delay and to output the Vertical 
Synchronizing signal of the picture signal generated by this picture signal generating means, The lightwave signal 
from said image which was displayed on said display screen and which moves is changed into an electrical signal. It 
is characterized by having an image detection means to synchronize this electrical signal with said Vertical 
Synchronizing signal which carried out specified quantity delay from said Vertical Synchronizing signal output means, 
to take it out, and to output it as data for dynamic characteristics measurement. 

[0010] In claim 1, an image detection means can have the line sensor which changes a lightwave signal into an 
electrical signal. 

[0011] In claim 1, an image detection means can have the video camera which changes a lightwave signal into an 
electrical signal. 

[0012] A picture signal generating means to generate the picture signal of the image with which invention of claim 4 
moves in the direction of the scanning line in a plasma display screen top, A Vertical Synchronizing signal output 
means to make carry out specified quantity delay and to output the Vertical Synchronizing signal of the picture 
signal generated by this picture signal generating means, The lightwave signal from said image which was displayed 
on said plasma display screen and which moves is changed into an electrical signal. An image detection means to 
synchronize this electrical signal with said Vertical Synchronizing signal which carried out specified quantity delay 
from said Vertical Synchronizing signal output means, to take it out, and to output it as data for dynamic 
characteristics measurement, It is characterized by having a processing means to perform quantification processing 
of false coutour based on the data for dynamic characteristics measurement from this image detection means. 
[0013] A picture signal generating means to generate the picture signal of the image with which invention of claim 5 
moves in the direction of the scanning line in an LCD screen top, A Vertical Synchronizing signal output means to 
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make carry out specified quantity delay and to output the Vertical Synchronizing signal of the picture signal 
generated by this picture signal generating means, The lightwave signal from said image which was displayed on said 
LCD screen and which moves is changed into an electrical signal. An image detection means to synchronize this 
electrical signal with said Vertical Synchronizing signal which carried out specified quantity delay from said Vertical 
Synchronizing signal output means, to take it out, and to output it as data for dynamic characteristics measurement 
It is characterized by having a processing means to perform quantification processing of dynamic resolution based 
on the data for dynamic characteristics measurement from this image detection means. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to a drawing. 

[0015] <Gestalt of the 1st operation> drawing 1 shows the gestalt of operation of the 1st of this invention. This is 
the example of the data acquisition equipment for dynamic characteristics measurement of PDP2 for [ measured ], 
and a dynamic characteristics measuring device, and this data acquisition equipment for dynamic characteristics 
measurement has the picture signal generator 1, image detection equipment 3. and a control unit-cum-the 
arithmetic unit 4. 

[0016] The picture signal generator 1 outputs a picture signal to PDP2, and outputs the Vertical Synchronizing 
signal to which it was made to synchronize with an image control signal from a control unit-cum-the arithmetic unit 
4, and only the specified quantity changed the phase to image detection equipment 3. Image detection equipment 3 
is made to counter the abbreviation center section of the screen of PDP2, is arranged, and detects once the 
lightwave signal from the image displayed on PDP2 based on the picture signal from the picture signal generator 1 at 
1 field period. 4 is a control unit-cum-an arithmetic unit, in order to control the phase of a Vertical Synchronizing 
signal, it outputs an image control signal to the picture signal generator 1, and it carries out quantum measurement 
of the false coutour based on the digital picture signal (data for dynamic characteristics measurement) from image 
detection equipment 3. 

[001 7] Drawing 2 shows the configuration of the image detection equipment 3 of drawing 1 . In drawing 2 , 38 is a 
line sensor, is the lightwave signal of the number scanning line on the screen of PDP2, and changes and 
accumulates the lightwave signal by which incidence was carried out through the lens 37 for photography in an 
electrical signal (analog picture signal). 39 is an A/D converter and changes the analog picture signal from a line 
sensor 38 into a digital picture signal. 30 is the timing signal generating section, it generates an image read-out 
signal from the Vertical Synchronizing signal from the picture signal generator 4, takes out an analog picture signal 
from a line sensor 38 only once at 1 field period, and takes out a digital picture signal from A/D converter 39. 
[001 8] Next, with reference to drawing 3 , the principle of the halftone expression by PDP2 is explained. Although 
drawing 3 shows the display in a certain pixel, it operates to the same timing by the principle with the same pixel of 
a full screen. When displaying 256 gradation of images by 8 bits, 1 field period is divided into eight subfields T1-T8. 
Each period is twice the last period, for example, the period of subfield T3 is twice the period of the subfield T2 in 
front of that. Although the configuration of an actual subfield is more complicated than the thing of drawing 3 in 
order to avoid false coutour, it makes the configuration simple like drawing 3 , and explains the principle of a 
halftone expression here. 

[001 9] When it is 71 (it is 010001 1 1 at a binary notation), in order to make it the pixel of the brightness according to 
the level of this pixel, the level of a certain pixel makes PDP2 produce discharge among subfields T1-T8, the 
subfield T2, T6, T7, and T8 corresponding to 1, i.e., the subfields, of the binary notation of 71, and it is made not to 
produce discharge in other subfields corresponding to 0 of a binary notation. 

[0020] The brightness of a pixel can be changed by changing the die length of the time amount to which it 
discharges according to pixel level also in the level of other pixels. 

[0021] Next, the principle which false coutour produces on PDP2 of such a configuration is explained. In order to 
detect false coutour, a gently-sloping wave is desirable with various amplitude components like a sine wave or a 
lamp wave (triangular wave). Here, the example of a sine wave is explained. The sine wave from the picture signal 
generator 1 moves in the direction of Rhine slowly with the amplitude of a 0 - white peak, as shown in drawing 4 (a) 
thru/or drawing 4 (c). When the picture signal with which an intensity level changes to this PDP2 in the shape of a 
sine wave is inputted, as shown in drawing 5 , the image which moves in the direction of the scanning line in a 
screen top will be displayed on this screen of PDP2. 

[0022] Here, it is not the brightness of the whole 1 field period about brightness, and 1 field period will be 
considered by dividing into two between a subfield T7 and a subfield T8. The sum of the brightness of the subfields 
T1-T7 of a certain 1 field period is shown in drawing 6 (a), and the brightness of the subfield T8 of drawing 6 (a) and 
this field period is shown in drawing 6 (b). Moreover, the sum of the brightness of the subfields T1-T7 of the next 1 
field period is shown in drawing 6 (c), and the brightness of the subfield T8 of drawing 6 R> 6 (c) and this field period 
is shown in drawing 6 (d). Therefore, serially, a wave (signal level) comes to be shown in drawing 6 (a) - drawing 6 
(d). 

[0023] Although the wave is the order of drawing 6 (a) - drawing 6 (d), human being s eye may be recognized as an 
image with which the wave of drawing 6 (b) and drawing 6 (c) combined while recognizing as an image with which the 
wave of drawing 6 (a) and drawing 6 (b) combined. 

[0024] When the wave of drawing 6 (b) and drawing 6 (c) combines, an image comes to be shown in drawing 6 (e). 
Although the part shown by the arrow head in drawing 6 (e) is a part which was not in an original image, it is the 
false coutour produced when a wave moved. 
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[0025] Even if such false coutour moves human being's eye continuously according to a motion of the sine wave on 
a screen (signal level), it is the same principle as the principle mentioned above, and is produced on the retina of an 
* eye. 

[0026] Next, actuation of image detection equipment 3 is explained. A picture signal is supplied to PDP2 by the 
picture signal generator 1, on the screen of PDP2, the image which moves in the direction of the scanning line in a 
screen top shall be displayed, and halftone shall be reproduced in the combination of a subfield as shows PDP2 to 
drawing 3 . 

[0027] The lightwave signal by which incidence of the lightwave signal of the number scanning line on the screen of 
PDP2 was carried out to the line sensor 38 through the lens 37 for photography of image detection equipment 3, 
and incidence was carried out in this condition is changed into an electrical signal (analog picture signal) by the line 
sensor 38, and is accumulated. 

[0028] The image (sum total of subfields T1-T7) on PDP2 of the field F1 of drawing 7 (a) comes to be shown in 
drawing 8 (a), and comes to show the image (sum total of subfields T1-T7) on PDP2 of the field F2 of drawing 7 (a) 
to drawing 8 (b). 

[0029] (1) And if an image read-out signal is generated by the timing signal generating section 30 synchronizing with 
the Vertical Synchronizing signal of the picture signal from the picture signal generator 1 (generated only once at 1 
field period), an analog picture signal is taken out from a line sensor 38 by this image read-out signal, and the taken- 
out analog signal will be changed into a digital picture signal by A/D converter 39, and will be supplied to a control 
unit-cum-the arithmetic unit 4. The image supplied to a control unit-cum-the arithmetic unit 4 from image detection 
equipment 3 to the timing of drawing 7 (b) is shown in drawing 8 (c). 

[0030] ,(2) On the other hand, an image control signal is answered from a control unit-cum-the arithmetic unit 4, and 
if the Vertical Synchronizing signal which delayed only the specified quantity by the picture signal generator 1 is 
outputted to image detection equipment 3, synchronizing with this Vertical Synchronizing signal, an image read-out 
signal will be generated by the timing signal generating section 30 (generated only once at 1 field period). This image 
read-out signal will be generated [ T / delta] from the Vertical Synchronizing signal ( drawing 7 (a)) of the picture 
signal from the picture signal generator 1 ( drawing 7 (c)). 

[0031] And an analog picture signal is taken out from a line sensor 38 by this image read-out signal, and the taken- 
out analog signal is changed into a digital picture signal by A/D converter 39, and is supplied to a control unit-cum- 
the arithmetic unit 4. The image supplied to a control unit-cum-the arithmetic unit 4 from image detection 
equipment 3 to the timing of drawing 7 (c) is shown in drawing 8 (d). 

[0032] That the image supplied to a control unit-cum-the arithmetic unit 4 from image detection equipment 3 
comes to show drawing 8 (d) Since only deltaT is overdue from the Vertical Synchronizing signal ( drawing 7 (a)) of a 
picture signal and an image read-out signal ( drawing 7 (c)) is generated It is because the wave-like signal level 
( drawing 8 (a)) of the subfield T8 of the field F1 and the wave-like signal level ( drawing 8 (b)) of the subfields T1- 
T7 of the field F2 are compounded. Consequently, false coutour will be detected by a control unit-cum-the 
arithmetic unit 4. 

[0033] Although false coutour will not be produced, namely, image detection equipment 3 will supply a sine wave 
without turbulence to a control unit-cum-the arithmetic unit 4 if are recording of the picture signal in image 
detection equipment 3 is the 1 field of drawing 7 (a) and (b) as explained above If are recording of the picture signal 
of image detection equipment 3 is the 1 field of drawing 7 (c), false coutour will be produced and image detection 
equipment 3 will supply the signal [ sine wave ] greatly shifted to a control unit-cum-the arithmetic unit 4. And in a 
control unit-cum-the arithmetic unit 4, false coutour is detected by processing the output signal from image 
detection equipment 3. 

[0034] Next, with reference to drawing 9 , the false coutour detection approach by a control unit-cum-the 
arithmetic unit 4 is explained. First the sine wave which stood it still on the screen of PDP2 is displayed (S91), and 
image detection equipment 3 detects the stationary sine wave (S92). This is set to SO. This becomes a sine wave 
without turbulence. Next, a sine wave is moved on the screen of PDP2 (S93), and the sine wave which moves in a 
screen top is detected, changing the phase of the Vertical Synchronizing signal further sent to image detection 
equipment 3 little by little (S95). (S94) This is set to Sn. However, they are n= 1 - N. And SO was compared with Sn, 
what is shifted most greatly was looked for, and what is shifted most greatly is detected as false coutour (S96). 
[0035] Thus, with the equipment which applied this invention, the quantitive handling which was not completed is 
conventionally made possible by detecting automatically the false coutour produced on a display, and quantifying the 
magnitude by various technique. 

[0036] Quantification of false coutour can be performed by the level ratio of the fundamental-wave component F0 
and harmonic content Fn, or it is possible to express by the power ratio of a false coutour part and an original signal 
part etc. Since false coutour can be regarded as a quiescence wave with this invention equipment, quantification 
processing of various false coutour can be performed easily. 

[0037] Here, the judgment of whether to be shifted most greatly is performed as follows, for example. That is, the 
Fourier transform of the signal (S101) detected with image detection equipment 3 is carried out (S102), and it 
divides into a fundamental wave F0 and the other harmonic content Fn (S103), and judges by whether this harmonic 
content Fn is large as compared with the fundamental-wave component F0 as shown in drawing 10 (S104). 
Harmonic content Fn increases SO, so that it contains many false coutour to being almost only the fundamental- 
wave component F0. Therefore, what is necessary is just to detect the signal containing most harmonic content Fn. 
According to the current technique, such the Fourier transform is easily realizable with the software of a personal 
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computer. 

[0038] In addition, although it is necessary to compare, shifting a phase wave-like with a control unit-cum-the 
^ arithmetic unit 4 since it is possible that the wave-like phase detected by SO and Sn has shifted when judging 
extent of a "gap" by the comparison of waves, without using the Fourier transform, with a current technique, it can 
do satisfactory at all. 

[0039] <Gestalt of the 2nd operation> drawing 1 1 shows the gestalt of operation of the 2nd of this invention. If the 
gestalt of this operation is said by the comparison with the gestalt of the 1 st operation, it replaces with image 
detection equipment 3, and the points using a video camera 5 differ. Moreover, since it enables it to have supervised 
the output image of a video camera 5 by the video monitor 6, it is easy to use it rather than image detection 
equipment 3. 

[0040] Since the personal computer which can carry out the direct input of the video signal is easily available now, 
false coutour can be detected and measured even if it uses a personal computer as a control unit-cum-an 
arithmetic unit 4. 

[0041] If the gestalt of <gestalt of the 3rd operation> book operation is said by the comparison with the gestalt of 
the 1st operation, the points which replace with PDP2 and measure the dynamic resolution of a liquid crystal display 
using a liquid crystal display differ. 

[0042] Next, actuation of image detection equipment 3 is explained. A picture signal shall be supplied to a liquid 
crystal display by the picture signal generator 1, and the image which moves in the direction of the scanning line in a 
screen top shall be displayed on the screen of a liquid crystal display. 

[0043] The lightwave signal by which incidence of the lightwave signal of the number scanning line on the screen of 
a liquid crystal display was carried out to the line sensor 38 through the lens 37 for photography of image detection 
equipment 3, and incidence was carried out in this condition is changed into an electrical signal (analog picture 
signal) by the line sensor 38, and is accumulated. 

[0044] For example, the image on the liquid crystal display of the field Fi1 of drawing 12 (a) comes to be shown in 
drawing 13 (a), and the image on the liquid crystal display of the field Fi2 of drawing 12 (a) comes to be shown in 
drawing 13 (b). 

[0045] (1) If an image read-out signal is generated by the timing signal generating section 30 synchronizing with the 
Vertical Synchronizing signal of the picture signal from the picture signal generator 1 (generated only once at 1 field 
period), an analog picture signal is taken out from a line sensor 38 by this image read-out signal, and the taken-out 
analog signal will be changed into a digital picture signal by A/D converter 39, and will be supplied to a control unit- 
cum-the arithmetic unit 4. The component of both the image of drawing 13 (a) and the image of drawing 13 (b) laps, 
and the image supplied to a control unit-cum-the arithmetic unit 4 from image detection equipment 3 to the timing 
of drawing 12 (c) cannot detect a signal correctly, as shown in drawing 13 (c). 

[0046] (2) On the other hand, an image control signal is answered from a control unit-cum-the arithmetic unit 4, and 
if the Vertical Synchronizing signal which delayed only the specified quantity by the picture signal generator 1 is 
outputted to image detection equipment 3, synchronizing with this Vertical Synchronizing signal, an image read-out 
signal will be generated by the timing signal generating section 30 (generated only once at 1 field period). This image 
read-out signal will be generated [ T / delta] from the Vertical Synchronizing signal ( drawing 12 R> 2 (a)) of the 
picture signal from the picture signal generator 1 ( drawing 12 (d)). 

[0047] And an analog picture signal is taken out from a line sensor 38 by this image read-out signal, and the taken- 
out analog signal is changed into a digital picture signal by A/D converter 39, and is supplied to a control unit-cum- 
the arithmetic unit 4. 

[0048] When the timing of image read-out is the timing in image detection equipment 3 shown in drawing 12 (d), If 
data acquisition is carried out by making into a signal are recording period the period which excepted the transient 
period which is changing in order that a liquid crystal display may display the next field, applying the gate only the 
image of drawing 13 (b) is detected (that is, the image shown in drawing 13 (d) detects — having), consequently 
dynamic resolution property can be calculated with a control unit-cum-the arithmetic unit 4. 
[0049] Thus, by adjusting a phase, an image can be detected, therefore dynamic resolution property can be 
calculated with a control unit-cum-the arithmetic unit 4 so that the sine wave which moves may be displayed with a 
liquid crystal display and the difference of the maximum of the output of the image detection equipment 3 and the 
minimum value may become the largest. 
[0050] 

[Effect of the Invention] Since it constituted as mentioned above according to this invention as explained above, the 
data for dynamic characteristics measurement of a display can be acquired, therefore an automatic measure 
becomes possible, and quantitive measurement of false coutour and dynamic resolution can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the image detection equipment 3 of drawing 1 . 

[Drawing 3] It is an explanatory view for explaining the principle of the halftone display by the subfield. 

[Drawing 4] It is the wave form chart showing an example of the picture signal from the picture signal generator 1. 

[Drawing 5] It is drawing showing an example of the image which moves in the direction of the scanning line in a 

screen top. 

[Drawing 6] It is an explanatory view for explaining false coutour. 

[Drawing 7] It is the timing chart in which making a Vertical Synchronizing signal and an image read-out signal 
correspond, and showing them. 

[Drawing 8] It is drawing showing the example of the image on PDP2. 

[Drawing 9] It is a flow chart for explaining the false coutour detection approach by a control device-cum-the 
arithmetic unit 4. 

[Drawing 1 0] It is a flow chart for explaining the gap from a sine wave. 

[Drawing 11] It is the block diagram showing the gestalt of operation of the 2nd of this invention. 

[Drawin g 12] It is the timing chart in which making a Vertical Synchronizing signal and an image read-out signal 

correspond, and showing them. 

[Drawing 13] It is drawing showing the example of the image on a liquid crystal display. 
[Description of Notations] 

1 Picture Signal Generator 

2 PDP 

3 Image Detection Equipment 

4 Control Unit-cum-Arithmetic Unit 

5 Video Camera 

6 Video Monitor 
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go 
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sgHfiKft^^i^Stc J: D S *ifc!Ii»«-9©SBHI 

OToffififbi&fflfcfftt -5 *aa*« i fcCi gttft 

HflSBJKBf* iX-f-UA BDffl±«:SlS3 tifclMBSllW 5 
tiH£©jE» MSB* It tt 5 «a*a 4 *fl *fcCit» 
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So 

[0 002] 

RT (cathode ray tube) *T*0. SiJp#E^OPT 
tt. llllliffi±**iW-&««fl[^ + -- h-WMM"6CZP 

(Circular Zone Plate) «4ftt£4A*U BWTJt 
1ST s a at 1 » 6 ft T 1 » fc. ' 

[0003]-^ 7<xy'i>A(Dl8>±mi&I£%n&W) 
CCjHj£T4Rfi£l/Ttt, WBB¥7 - 1 6 8 5 

3ft"Clr>4. 

[0004] 

n& sost;* eft* -cif a 9 c ± #r /c 

[0 0051M CRTfeW©*jR^-Y^. «*. 
tf, ffiRrf A^'fysA * PDP (plasma display pane 
1) , DMD (Diqital Micromirror Device) #iiJ*g 

[0 00 6] P D P«*9*^ w -JU F*fflt^T 

n>5. ^-^BtfSSEB^a^^/cfcft, SI 

[0007] ix.ii iR*^^ ^^u--YBJt.sas*«a 
[0008] *«93coaw», c cod: ^ w$M&%m& 

L/, C © J: 5 a -7 s •< ^ V U 6CKjili«rS^-r ^<h# ©Si 

jg) *»js-r c ^ #-c* *^ ^ ^ u ^ cDWSisas 

fflf'- * Bt»»B*5 J: Wtt1#tti»J3e»B*a*'f ^ci 
[0 00 9 ] 

7&8tto h ©flJEBf 5EfiiIB 3 tf/cffiBH JMfi^ tc|5]Jtq 
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[ooioi smm i tcfcti-r. mvatfitii&mzft^ 
[ooi ii tmm i tc*j^T. iosit^iii^-jsiJTfefi-^ 

4- USSvff -5f Kfg JisTi- £ fx * * ^ -5 4- *T 4 c £ # T * 
[0 0 1 2 4 <D§mit. * xv-V-i 

r*sitiaiJWfB-9ia**ai. mu-ux-?? 4 
ttm> h cDSijieRffsaiissis ^tcmmmmmmmm 

g V-cm. K) ft 1/ . BM#ti BWSffl 7 s - £ £ U r tUrft-r •£> Si 
AM* Hj#& £ . ttMKlft tH¥&*> 6 ©f M$t£«E fl? r - 

A/cC£*!|$®£-r$. 

[00131 fS5j?3B 5 ©f£H8ti. rfo&x * 7'U ^uBiiH 
** -«H6£*8t £ . ttIEiiHI-«W6£*«ie «t 0 2? ft 

icg?** § ft tcmzmti)!? z> m&fr b ozftmn zmm.m-^ 

*) ft L , Kilt Efeffi'JJfcJl 7*- 2 £ U "C ft?)? Z> EHS^IU*- 

13 £ . WLwmift^fflp h (owmmmm r-zicm-? 

[00141 

*#pi h x mm mm t z> . 
i o o i 5 1 <mi <omim<oB<&>m i izxzmonz 1 

mamm *mi#«s:fc«fc u«wjJ5E«fg©MT- 

£S1£. GBfiM*tti£K3£. fc-«tSE3fc)S3»&K4 £ 
[00161 DQfitft -S*6£S 1 ttKMRIB-?* P D P 2 K 

«83 #r ttfflftWsaKWKfts ttfciiittiajww^tis 
fettaiitx 3«: ma -rat mm^ftim 3 « 
p d p 2 oBuffionstf *wtc*ti^i a \±x mm lx h 
x. m®m^§t£& 1 *>&®MMrefctt-3« p d p 2 

tcgUSS ft/ciflu^6©3tfl-^^ 1 7 -f FHUiatc 1 

=&pifisfi#ffe4s 1 tctb^ju, mmmmfg. 3 *> 6©^ 



(3) '\m 2 0 0 1 - 4 2 8 4 5 

[ 0 0 1 7 1 H 2 ttH 1 CDOOi^^tB^g 3 <D«lfiR<&jft 

r. laat-ctj^-c. 3 8tt7^>-b>t-c*v. pdp 
2 onnnsi±®^^^©^ff^-c* -cjggj^ v >x 3 
7 * j> i/ r Afl ; J § ft tectum m^m^ (7ta ^iie? 

Zri>Z*Mm^t-cmPl?Z>i>(OX<hZ,, 3 Ott^M 

BBBtn«#*»e)iii«tHa«^*^aii/. 1 7 .< -ju fjm 

fSlC 1 §/cW7^ >-te>-9"3 8*>6T7-o^lif^-^«: 
K •) i±» L . A / DSHMS 3 9 ?> 7^ ^ JUfflflte-9«:m 

[00 18)*IC. 03&#(1.§LT, PDP 2Cc<t?,ct3 
PflSB)^©^l«rSi?fl-rS. 03 «*SBD3R(C*5 WZ>m 
TK$:7r<ti}K ^DniBS©il^* s ISI OMEET'luI D ^ A 5 > ^ 
rfijfPl- h. mWJk 8 t* •> I- X 2 5 6 ligifOSl^-f 
(■c«. 1 7 -f-;bKsgr D c l* s 8ocDlt7'7 4 -A> KT 1 ~ 
20 T8K7}W6ft£c -eft-eft£Dl«P B 1(iiaBti©}«ra1©2{g 
(Cii^tKt, Wlittf. -^^^ -* KT3©«iHBtt-5- 
OiSBuOf - a — ft* KT 2 coKSfB^CD 2la&c£c-?"Cl s 
•5.. Hfig©-^^ ^ -;H r <0«RS«, eWgfflJ«riawSfc 
to, S3©fc©«t«PS*tt«:Aj:o-ct t »S*J. cc-CB, 
OWl&Zm 3©<t0 iCfSBSCc L/"t . nfPfllEISI^©JSlI«: 

[0 0 191 #jSii^©u-^;uA5. 7 l (2ii 

?£Hf2-C 0 1 0 0 0 1 1 1 ) T* c ©n^© u 

■<;U«:jSD/c0j53©iSStcT-2)/cto. if 4 -)\> K 
30 T1-T8CD^, 7 l©2i6)*S5S©nc*fIt.-r'5-9- 
y^^-^h', -T^t)*,, VfV ^-JVKT2. T6, 
T7. T8r, PDP2Kfitm££D;*-l2\ 2jittHiB 
© 0 CcMfCt" S «b©-t>-7'7 ^ - ^ l"-C(* . 1415:41: § 

[002 01 ^©^©ODjJR©^^^©^*). Dffi^U-^ 
;UCfDD-CSc«T^B#rd]©R§^^-2>C £tCcfci3. iS 

(002 1 1 *tC. C©J:9ft«tJ5Jt©PDP2±-Cftta 

40 it, jEJsm^iszrmM ( 3 ©ct 5 ccf«^7 biRta 

i4 (a) ^>Li4 (c) tc^-rjc^tc. 0-fif- 
t> ommx 5 A ® -3 < <9 $BJj-f & .. COPDP 

2 {cJUKU^pl/^IE^^te^ffriiiHimW^A^ 3 
ft4£. C©P DP 2©il®6C(i, Wl^.tf|g|5tC7r1-J: 

^> jc . iara±4 ^SEiS^rsi tcf^ffi-r & mfli«^ s ft 4 

C£tc/j:4o 

[002 2 1 CCT, 1 7 4 ->\> KWffl±* 

50 ©^ ?,?t' (i^c < . 1 7 •< - JU ; Jttm] =2: -v- V 4 - >l> I-" 
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T7 tW'y 4 -to KT80iar2oiC^^T^-A^C 
*>£ 1 V a -to KKBIH©1f^7 -f FT 1 
^T7©l!B£3<Dfn&06 (a) CC^U 06 (a) i 
HI^^-;i/K)BBfl©1f^ -f--il/KT8CDqflS34SI6 
( b ) CC^To Sfc % *© 1 7 -f -to FJBIfflOIJ-^ ^ 
-;U FT 1 ~~T 7©n^4§<o?n*lg|6 (cMCtjsUIS 
6 (c) ifql^ ^-;UK)MPp1CD"^^7 -f-Jl/KT8©W 
^^06 (d) CC^Tc i*Dt l ffijf? (ff-^U-<JU) 
nWRJUffWctt. 13 6 (a.) -06 (d) \Cmt J: 9 

[0 02 3 ] SteffSttEl 6 ( a ) -136 ( d ) ©JfeKltt o 
TC»S3&«, APe1<DHEt*, 06 (a) £06 (b) ©iSJg 
^ffl^toSo/cmftib-CBga-rSiittc, 06 

(b) £06 (c) ©«»3&s»*^toS^/clii«<tbT 

[0 02 4 1 06 (b) £06 (c) ©«yi5j&sffl*£*> 
S-^/cifi^cW:, BfettHB (e) tCTjVT J: ^tcfr£« 
116 (e) tC*JC^r^Enr^L/cg[5»«, #*<0Mfete 

^$SfPT'^^ e 20 
[0 02 5 ] CCD<fc5ttft«W», Hffli: 

[0 02 6 ] B1IMURB30ftft&tMll'r3. 
Bfeft#*£« 1 «c J: 0BD*«#*SP D P 2 fc«t&3 

n v pdp 2©unin±tc» v wffi±*fkmmi5fafc&w)) 
£-r& e 30 

[0 0 2 7 ] C ©tRSRr, P D P 2 (Oi®ffl±CDa*S« 
CEHftflW*. B*»a&B3©»|gJBU>X3 7 t^u 

[0 02 8 ] 07 ( a ) (OV { -to F F 1 CD P D P 2 ± 
<Dil« (1^7 ^ -Jb FT 1 - TT^It) tt % 08 

(a ) tc*"TJ: 5 0 7 ( a ) <Ov a -to FF 2 
©PDP 2_t£>iD®i a -to FT 1 - T7©^ 

It) I*, 18 (b) tCTn-TctOCC^S. 40 

[0029] ( 1 ) * l/T. liff^KSS 1 frhvm 

3 0 tcJ: D MfeKliHi #**ffe£3 ft£ i ( 1 7 a -to F 
JBHtciia/cW|6£3tiS) , C©B«*BHWCJ:9 

K ? Hi 5 n/cT * P yflMtt A / D£ft3 3 9 6C J: D 7 s 
5? * jUHfcff-VtcKtft S *i. 4 &c ft 

l&Shi. 117 (b) ©£^5>yTB<M*ffil*B3* 
e>MttKBttffi*RB 4 tctttt 5 ftfcBfetB 8(c) 

*c*i\ 50 
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[0 03 0] ( 2 ) IMWPttlHKamttB4 *6© 
HflMMjSB^tcjfcSUT, B«(MR£B1 IcJ:0BtJe 

SftS£, coffiilHHBff-^KBlJHl/T*^ 5>^{f-sf 
3 0 tc£ QBMHiifim* s ft£3h* (17^ 

uSfflMs-^lfcie 1 fr> 6 ©EDf£fi^©3MRJtt{i-*l- (13 7 
(a) ) fr&ATflttfStlT (07 (c) ) 

[0 03 1 C<DDSi^ailf^cJ: f 3^>r>-fe 
>f 3 8 ?i)^7 1 D Hi? FRDfcBS 

tltt 7tPmBA/D KftS 3 9 tc J: 0 r 5> # jHu 
ft«#«:a»3ti, SW8PRJB««»4SiB4tc«t&ati 
&„ 07 (c) S>y"CBflMftUJ»{K3^6«ISP 
KKMEaWKB 4 ccttteS n/cWfc*EI 8 ( d ) tea* 

To 

[0 03 2] ffl^tBKS3^6»iSa*iSS^4 
ttfcB1R*SEI 8 (d) tc^TJ:9tt:&S©ra. 
iB{&{f^©SiEI^#3fi-5| (07 (a) ) *>6ATfc'tfl 

nriDMfcKafi-t (0 7 (c) ) *s*SEsn*©-c. 7 

^-;UFF ^-;l/FT8(DSfiJfJ<Off#U^V 
(08 (a) ) <h, 7 ^-JI/FF 2CDif^^ -f-^FT 
1 -T 7 (D : <&3\l<Dm-% ls^<to (0 8 (b) ) i^fiSS 

n-5>^e>r*-5>. 4 tc* 

[0 03 3] «±SHB Lx/cJ: 5 *C m HHKIAttiSBB 3 T'CD 
H»*-* 0»S3& S H 7(a), (b)©l7-f-Jl/F"C 

^3 imhoiiiic^tMKnjniKi4 (cwm 

ffi«M*ttl*B3<DiiB««#©»ai*SBI7 (c) 
cd l y a -to FT**i«, fllttWft^D. n««ktH«K 

3 wiEttiS*>6 < -rnyt«^«:Wiai»n*si#»« 

4icfl«t4Ci<cft4. fbt, INWIKitaiimB 
B«ttffl*B3^60Hi*«-*4:«a , ]r4C i 

[0 034]^ 0 9 «r#|«or, AHflRSEHIKiRffSE 
H4CCj:4«tt*PttHJ*j*«:»IB"rS. PDP2 
CDBHftc#±Lr/cjEK«t«7R3-tt (S9 1 ) . »±L 
/cuESSft*B«*ffl*«3«:j:0«lH-r* (S9 2) . 

(C, P D P 2 C!)BH±"CiEaiS4»tt3 « ( S 9 3 ) , 

$ 6(cB**a«3^a*fflitBM(i^©ffi»*d>b 

r-^WLS ( S 9 4 ) HBB±«:»»-r4iEffi» 

Ottffl*lT5 (S9 5) 0 ChiSniTS. /c/cU, 
n=l^Nt*S, -eur, S0 4Sn*it«U ~# 

©«rflMft»iLTt»fflLTC>4 (S9 6) . 
[0 0 3 5 ] CCD J: ^tc, ♦ItiHtafflOfcllBTtt, 
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[0 0 3 6 ] ttttwojesaw. ffla-tf. s#i£$;#F 

i *s-C* 4 ©T\ C <D{t!iCc &fM * ©&f£fR©£fi{tMJI 

[0 0 3 7 ] CCt, < m-Ct^^5^CD*iJ 

WiK, ^©i^CCUTR 5,. "Tatofe, [El 0 
cc^rao, B*ftffl*B3^tettJL&«-9 (s 1 o io 

1 ) (S102), &*&FQt*i\ 

W\-<DT5mfal&ftF nfcftV (S 1 0 3) , 
F 0 iJt«OTC(DiitB«Jft»F n#*#l>*Pi'5*>T 

spjK-r* ( s i o 4 > . s omz£A,£m*mf&ftF o 

©#tt©lC*tU <£tf«4\ WIBI»«;»F 

tt^ — »;xB»tt'*— v*ju:3>tA--*<z>v7 f»>* 

[0 03 8 ] ft4o\ 7- y xK«k*«ffl*rcc. jfijBPi 20 
±©tt»«:J:9 rftij ©gff«:«5ErS»^«, SO 

6h4©-c\ wj»KK*«»KK4r»»offiffl*-re> 

Lft*«6J«B«- a*tt©!MB'Ctt*< M 
[0 03 9 ] <m2©gaS©^S8>BI 1 1 «#»?>§©» 

2©iTOcD»»*7jvs-. *fi*s©ji5ja«ss i v&m<DB 

titfjflSHfcfc trf^-t^ £ 6 *c <t ? BBRT* 4 J: 0 cc ut 30 
£>4©t\ HMft«fflKB3 J:Ott«fflU*c*. 
[0 04 0] ^ft-Ctt. ^f ff *«-9*B«A*'C*4^< 

[0 04 1 ] <»3©Sttt©JB»>*»fi©?B«tt. * 
1 Oj|fllO»«i©Jt«TSiLtf , P DP 2 &Cft;LTi« 

[0042]^ uB**WKB3©ttffS:BiWrS. 40 

gy&sn* ifofifw *:7u-f©Bin±tctt. unraLh*^ 

ffll j&ffi *ttf & B«3»*HR § *VC I > 4 & © £ T 4 .. 

[0 04 3] C <DWP£X\ JKif 1 ^^U^ ©Si® ±© 
$fc£S3£©7fcff#tt:, B«tttH»B3 0»KfflU>X3 
7*/rLr-C^^>-fe>"9-3 8«:AS*S*i. ASIStifc* 
fi-st li^ -Y >-te >lf 3 8 K: J; 5 SSUI-sf ( T * P fBHfc 

[0 04 4 ] H 1 2 < a ) ©7 -/ K F i 1 

©ffollfw X7'U^±©ilig^ HI 3 (a) CCijVrJ: 50 
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^«Ctt«3, 111 2 (a) ©7-f-JUKF i 2©«»^^ 
*7U4±©BflM*. HI 3 <b) *c«rJ:0*c«c*, 
[0 04 5] ( 1 ) Bfltfi4ft£S 1 *>6©Bftfi#© 
BBBBBHMK BUM 0 X * A % > y«^HS*» 3 0 (c J: 
9BteWUJ«^#?*£S***± ( 1 7 -Jb FXBMtc 1 

>-9-3 8*€>T^a<m»ft^*Bioas*i, axoas 

Wc7tP ^«*«A/DB»» 3 9 Cc J: 0 -f ^ > JUB 
flMMKSEtt S ti, »lJfflKffiftffi*«B 4 K fttft 3 ft 
4 C HI 2 (c> ©*-f 5>y-CB1Wftm«B3*>6«l 
W6B»»l»«B4K:«lft8hfcBBtt, Hi 3 (c) 
(CtS-TJ:^ 013 (a.) ©Bflk£Hl 3 < b ) CDOOj 

&©M#©j&»#sfc ^tu^\ ie l < *#«:*a"c 

[0 0 4 6] ( 2 ) MBBBMEBIFMB4 
HHWMSP«#«:tBSor, BftA #»*B l ^cj:0^^ 
fi^waBS*/cffiiBBHtBfi#*«B**tB»B3 tctti* 

«^8l$3 O^Ccfc 0B«KU«W«*Sti4 (17-/- 

iH»{f#^SS 1 ^^coilj^ff^cD^iE^^ff^ (El 1 
2(a)) *6AT^»B*1T (112(d)) *«c$ 

[0 04 7] ^-ur, c©H^mfi^J:t)5^>*te 
>*3 8*6T^niyBfllfl^W0lH3*i* KOffl^ 
n/c T ^ D A / D £&« 3 9 K J: 0 f 5 ^ * ^B 

»«#«cSE*S ftiJWRB*8S»S6B4 (cfttt S ti 

[0 04 8 ] B«*USB13-C©B1lfcK*lBU©*-< 5 
>y36«Hl 2(d) liCm-fZA x l/?X*h*>^. iKA 
X7"u AhVfjDV a -fr K«:*ift'rSfc»K:SE{fcL 
Tt»6»»Jttm«rB*f LfcWB«:fflr#BWBmi Lt** 
- l-«:*iWCf s -*m»*'f 6i, 113 (b) ©Bft 
/ctfjWftfflSft (Ttttofe. HI 3 (d) tCTfiTMflftrt* 
tftffiSft) , ^©^, M8PBB«BIWEB4'CttBB 

[0049] cojcocc, sgPib-rftjEtta***^-/^ 

^l/^r^S't *©B«l*lBKB3©ffl*©«*ffl 

Ci«cJ:0, BlfttlftUl-ract^t?*, ftU© 
»B«ili»8B4r«i)B*S»14ta»r 4 c i^r* 
4 C 

[0 05 0] 

[JfeWOja*] BLb»?Bl//cJ:5tt:, *»P§tcJ:*i«. 

[HI] *#6W©» l ©JHH©»«**-r^n *^ ^S-e 
4)4 e 



[0 2] M 1 <DMiiPMih&&3<Dffii&%fjk'fr7& 7^11 
[0 5] DHffi±**ffa*rate»ttT4ii0i«©--«*7S 

[16] m&nzmi?ztc&<o&wm-ct>z>„ 

[17] SOnjntt4£iB(WRUlA^&C:»JC3«T^ 10 2 PDP 

[0 8] PDP 2±O[)ilfft©W J £:^T0rft*. 4 
[0 9] Mmm»INftB4 J:4fiM»M*ffi:frffi* 

[010] iE3£«^6>^m4:Si?8rs/c«)<D7n-5r-* 
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[011] **IB©»2©*»c!>Ba*7Sr^n ? ^0 
-ess. 

[032] m&mmm^tmi&Wi&i^±z>tifc2i*x 

[013] HSU 5 s * ^7 r U-Y±©H*©W«:*lrBlr* 

i i«Mi#ft£a 



5 t'r^^y ^ 

6 L'r^-^ 
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(8) #^20 0 1 -42 84 5 
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SO,hSi»<n=l~N) £lt«U 

T 



[sin 




1 



mm 2 0 0 1 - 4 2 8 4 5 
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